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(54) MEDIUM RECORDED WTTH STEREOSCOPIC VISION IMAGE PICKUP DISPLAY 
PROGRAM. AND COMPOUND EYE IMAGE INPUT/OUTPUT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a medium on 
which a stereoscopic vision image pickup display 
program for controlling an image output device is 
recorded and a compound eye image input/output 
device excellently displaying a non-overlapped area at 
the time of performing stereoscopic vision image pickup 
display of a pair of images picked up by a compound eye 
image pickup device and having parallax each other, and 
having a function to select two-dimensional display and 
three-dimensional display. 

SOLUTION: This compound eye image input/output 
device having two image pickup optical systems, picking 
up and outputting a pair of left and right images having 
the parallax each other is provided with a display means 
performing the stereoscopic vision image pickup display 
in a state where non-overlapped areas 303b and 303a 
are overlapped by newly adding image data to a pair of 
left and right images 301b and 301a forming a 
stereoscopic vision image 306 including the non- 
overlapped areas 303b and 303a when a pair of left and right images 301b and 301a are 
overlapped to perform the stereoscopic vision image pickup display. 
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(Partial translation) 

[Claim 5] The compound eye image input/output device 
according to Claim 1, wherein the displaying means for 
performing the stereoscopic vision image pickup display 
performs a method comprising the steps of; 

adding newly image area to the respective left and right 
images forming the stereoscopic vision image, each of the 
left and right images including a non-overlapping area; 

substituting the one image area in the one image by image 
data of the non-overlapping area in the other image; and 
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overlapping the non-overlapping areas too for performing 
the stereoscopic vision image pickup display. 

[Claim 6] The recording mediiom for recording the stereoscopic 
vision image pickup display program according to Claim 2, 
wherein the displaying means for performing the stereoscopic 
vision image pickup display performs a method comprising the 
steps of; 

adding newly image area to the respective left and right 
images creating the stereoscopic vision image, each of the 
left and right images including a non-overlapping area; 

substituting the one image area in the one image by image 
data of the non-overlapping area in the other image; and 

overlapping the non-overlapping areas too for performing 
the stereoscopic vision image pickup display. 

[0012] Fig. 12 shows that by changing an amount of overlapping, 
it is possible to show respective stereoscopic vision images 
having different stereoscopic effects. The drawing shows a 
case that an image is displayed on a display window with specific 
magnitude, and indicates the size of the image at that time. 
First, as shown in Fig. 12(a), a scene 202 is pictured with 
a compound eye image pickup device 201. In compound eye image 
pickup device 201, it is assumed that image pickup optical 
systems shall be arranged in a horizontal direction in parallel . 
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As shown in Fig. 12(b), the left and right images picked up 
by the respective left and right image pickup optical systems 
are displayed to as a pair of the left and right images 203a 
and 203b which have parallax to each other. 
[0013] In a width direction, these two frame images 203a and 
203b are positioned and superimposed so as to show a 
stereoscopic vision as an image 205. Here, the width of the 
displayed image is assumed to be "'w" . If liquid crystal 
shutter glasses are used so as to create a stereoscopic vision 
image, two frame images 203a and 203b are sequentially arranged 
and displayed in order of time. If the display with a 
deflection plate is used, two images are alternately arranged 
and displayed every one line in a vertical scanning direction. 
Obtained image has a parallax due to the base line lengths, 
the convergence angles of two image pickup optical systems, 
and the distances between an ob j ect 204 and image pickup optical 
systems, thereby giving a predetermined stereoscopic effect 
to an observer. 

[0014] However, by changing the amount of overlapping of left 
and right frame images at the time of creating the stereoscopic 
image (hereinafter described as the overlapping amount) , the 
amount of the disparity of an object which is caused due to 
a parallax may be controlled, thus it is possible to see the 
images with various stereoscopic effects. Now, it is assumed 
that there is only the amount d of the disparity between obj ect s 
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204 of the left and right images 203a and 203b with respect 
to the horizontal direction. Then, if the left and right 
images are superimposed by positioning the widths of the images, 
wherein ^^w" is the overlapping amount, so as to create 
stereoscopic vision image 205, the image has objects 204 
between whicha distance dexists with respect to the horizontal 
direction. Here, as shown in Fig. 12(c), by shifting right 
image 203a with respect to left image 203b to the horizontal 
direction only by Ad", namely making the overlapping amount 
of two frame images into ^-w- Ad" so as to create a stereoscopic 
image 206, the amount of the disparity of the object in the 
image becomes ^M- A d" , and thus the observer may see this image 
with a different stereoscopic effect. 

[0015] As described above, by setting the overlapping amount 
of the compound eye images actually captured by the observer 
to an arbitrary value, it is possible to change the stereoscopic 
effect . 

[0040] Therefore, to remove the unnaturalness, 
non-overlapping areas in the left and right images are 
substituted by arbitrary values to show them on a display 
19 in a stereoscopic vision image creating portion 21 as shown 
in Fig. 1. In Fig, 2, a right image 301a and a left image 
301b are images captured by a compound eye image pick-up device 
and shown on a display window of the display- In this case. 
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a size of the width of the display image is ^"w". A focus is 
brought into the objects 302 in the right and left images 
and, in order to change the stereoscopic effect, the 
stereoscopic vision image is created with the overlapping 
amount ""w-Ad". The non-overlapping amount ""Ad" may be set 
up by an observer by using a user interface such as a keyboard 
and a mouse in stereoscopic vision image creating portion 
21 when the observer performs a stereoscopic vision image 
pickup display. However, the non-overlapping amount may be 
set up through the interface at any time during performing 
the stereoscopic vision image pickup display. 

[0049] In Fig. 4, a right image 501a and a left image 501b 
are images captured by a compound eye image pick-up device 
and shown on a display window of the display. In this case, 
a size of the width of display image is ^"w" . A focus is brought 
into the objects 502 in the right and left images and, in 
order to change the stereoscopic effect, the stereoscopic 
vision image is created with the overlapping amount ^^w-Ad". 
In this embodiment, the overlapping amount '"Ad" may be set 
up by the observer by using the user interface such as the 
keyboard and the mouse in stereoscopic vision image creating 
portion 21 when the observer performs the stereoscopic vision 
image pickup display. When the stereoscopic vision image is 
created, non-overlapping areas 503a and 503b each having ''A 
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d" width will be generated into the left and right images. 
Moreover, the created stereoscopic vision image has a length 
^V-f Ad" with respect to the width direction. As shown in Fig. 
4, in order to avoid generating the non-overlapping areas 
between the captured left and right images 501a and 501b, 
image areas 504a and 504b each having '^Ad" width are created 
in the left and right images 501a and 501b, respectively . 
As a result, the left and right images becomes images 505a 
and 505b each having ^^w+Ad" width in the width direction, 
respectively. Next, non-overlapping areas 503a and 503b in 
the left and right images 505a and 505b are substituted by 
the capture data which has been input beforehand- Then, newly 
created image areas 504a and 504b stores the image data of 
left side non-overlapping area 503b and the image data of 
right side non-overlapping area 503a, respectively- 
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lN:^fa)fzAdC75#g$4#Olil«^Sl*3 0 4 a, 30 4b* 
^^•r^o wCDteS. aE=feCDll«li«1^--<XA<w + Ad 
(DM4ll305a, SOSb^^'&e %[=£^llfil305 
a, 3 O 5 bic^SlxTl^:*-— /<— ^»>::^filgE3 0 3 a, 
3 03 b(l:9rtc(::^^Lyztij«ISiS3 0 4a, 3 04b 
<D^®*ICff S(D(B L T»S<a O * ft Af *o C C T- 
ftA-r^mi*®«^«3 O 3 a t 3 O 4 b. -^-LrSO 
3 b i: 3 O 4 a(7)li«ffiA<|^i:T'fctli^i:OJ:5*»:ffi-e 

[O0 4 2] c(Dck^(cLrt3r<*ffiffi«^^r^-^lfia) 

aEaS«3 0 5a. 305 b \%mziS^tz\Z^iS\ Lfzlii^ 

a:tt:^®«^fig«P2 1 -evti^^m^s^fieL-ci tfco)^ 

^'^'O K't7±-ea^ri>ibaS%litt»:tgiS«3 O 6 
Tl^€>fi:to. a^#ICli2 5Ji7cC7>iii®t Lrm^C«!rA< 

^ ^v:^Lfcja:»aRrffi«:»»t 2*7c-ea^*n/z«ii6 

[0 0 4 3] ia±0*|ll6(DJ&aSlcfcit'&a(*1S®«cD 

[0 0 4 4] itc:5-c*SfficDJ&8SiwfcLxrti:(*s«g 
5^l±&^(0®«*r-<x:^u-<fci 2 0Hzgje(Z)SE 



(7) 



!^§B^ 1 0-2 2 1 7 7 5 



::-e4 0 2i*3Dir-f'x:/U'-<T?fe^o vx-TA«fiEii 

fiiggSOSa, 3O3b^:0ft=lC^Jl£Lfclift^i«3O 
4 a, 30Ab(D'^m^\Z^M<0mtLXU^m0^^ 
AL. lz:»^MHfea^ftl^»ai4 0 1 7*1 «a>a^ 
K'i7±(::&:&CD®^^ir< XT^U-f 4 0 2 OSSjt^^ 

7sk(r>m%(D^t:i&i^^'tt^mm^mifxm^L. jtiRitt 
[0 0 4 5] -^fz^mmoymmxit^ ^mmmxiht}^ 

nogs. -WxKr?— C/Xt— e>3 V(Cj:«,vX5"A« 
[0 0 4 6] (*^P^(D^2|llfSa?J^ai) *^BJ(D^2 

m^izt$l^x. iL»«mm<o^L»mim^ir^t^\z± 

[0 0 4 7] :^^m<DmBv\tm^ o>mMo>i^Btmm 
itm^o>mm(r>mm(r>^'^tm^X'^^. 

[0 0 4 8] L*^Uv mi CD§|JfeCO}^8ia)li^<t*3&^ 

;:fe7Lii« ^ ±mr ^ <h c ^ r- $) ^ o 

[0 0 4 9] @4(Cfcl^X3&ii!«5 0 1 a, ^®«5 0 



\z^-^^-3 -J :fa$ w- A d <t L-ClL»:«11«^^« 

:&a>«-®««lCliA d (D#S(Dg^:!f— /^-^ ^ :^«« 5 O 

3a, 5 03 b;b<T*^^o t.fz. ±^\^tztLW^m^O 

«i-t^-fXliw + Ad<bfe^o ^C-eB4l::^-rcfc5l=:a 
«Lfc^^®«50ia, 5 o 1 ba)|^;f— 

«ige*<S6± L « l^:^lRl CI A d CD® * 5 0 4 

a , 5 O 4 b £^J«-r-&o ^:fe(D®«l*«-y- 
^X*<w-I-Ada)®«5 O 5 a, 5 0 5 b t ^C^o 33^1^ 
^:&lij«5 0 5 a, 5 0 5 b lCfel\Tl^:j-— /<— ^ »y 1^ 
®i|E5 0 3a, 5 O 3 b CiftA:^ *tfCl>^ 

««7^-^*ftAL. «rfcl^^*UfclI««ia5 O 4 
a, 5 04b(Zfi:&(Dia«1Sia5 0 4alC(i2E(D^^3*-— 
^•>:^4ia5 O 3 b(D®^7=— aE(7>®«ffiia 
5 04 b|Zl*^(7>|^:^— /<— ^'v::^^J|£5 O 3 a(7>®« 

i^-^^^A-r^o 

[0 0 5 0] ii(Dck5iwLrli:{*«S«^^'r^2E:&® 
«5 0 5 a, sosb\t.mzmz\z^n\\^fzm^wAs 

0 4a, 5 04 blC-^-tt-Ftttd— *CD®^CDl^:^— /'C 
— ^^:/':^?I«E(7>®«5 O 3 b, 5 O 3 a (D®^T— '5' * 
it^o C:h.^ltt*:tg®«±^«2 1 -i?:iti.*3t(*S®« 

l*ltf*:S®«5 0 6|C^-rc*:5lC. ^tftSt- ^^tl^^K 

(D®«(Dl^;r-/ :>'«iit(±f^-cD®«7^-<5' A<ft 
A**tTlv-Sa)t?aS#(*2*7c«*UfcH«ii: UTM 
-Sct^^T'^-So -r^^cft)^. ®«^(*-eii&*ra>®«*< 

[005 1 ] fel.±cD:*:Slffl5(DJ^SIfcfc(t^it(*«liI«C0 

[0 0 5 2] t c^7?*^^te0^^fi§(cfct^'C^^:^*tili« 
S:^i±^:&a)®«S7'<x::^u-<i::i 2 0Hz^Sa)S 

^ici^gQ ufc^i-^SJS^BV-w ^ -isis 2 o icjsm L-c 
fcA<. ^E*r(7)®«$sit^s^iRia)i ^-f vzrticatK 

•^•:K-ftlCD®«*7^-f'X7fU-<S^IC<i3te*fc(i*i 

■c=ti^»-efc«>o S3(z-t<DvxiF-A«stE}*^-r« c 

C-C?402l±3D7^^'X:^U'<"Cfc^. vX^A^flfiltli 

@ 1 V ^ -mm\z^h^7si(r> t ^(o^iit is 



(8) 



^mW- 1 0-2 2 1 7 7 5 



Lrl^^o ffiS^iix-f x:::fu-< 4 0 23&<3D7'-f;^:^ 
a^<!y«)§»4 0 1 -e 1 tStoa^'!?^' > K'>±lzat:&(DH 

ncD® CO $ i± IS® $ ^ 1 1 

[0053] 3 CDHlSa) J^SI) 3^«K<Z>S 

[0 0 5 4] L/)^L. ©1 i:m?J*:i>J^I±. iL«:ffi]ii«^ 

^- K*a«-r-&a3Kii«*- Ka«#s6 o 2 

ti:{*tiii«^fiK^^A 6 0 3 ttL^mm9i±j^^^ 

B 6 0 4 i: tl:(*ffiil«^ja^KC 6 O 5 *t S«X.TIN^ 

[0 0 5 5] -?-c-c*iis£a)}^ssfc*5(t^iSBaa«Affi 

3®«1 4lCj:o-C^:6^*iiE35:t*$LfcS. 

A 6 0 3. lttt:«®«±fie^SB 6 O 

4. jW*ffiiii«^fie^Sc 6 o sa>i^-r*i*^<DS^^— 

K*a«f-5»o KaR*a6 0 2i*^— ^ 

[0 0 5 61 CC-t?a^li«^-Ka«#^6 0 2(Cj: 

oi>-citti«-r€>o A{*taii«^ia^SA eo3x\t 



[0057] *(Zi:»«®«^«*SB 604 7?(ifiB 2 

t (iS.>^CD*|a)lC|^:^-/<-^ ::ffiA d /iltiJ 

^SCDfil. ^^li*:^fifeO?^JlTlilKe<t0^ftA-rSo 
CO J: 5 1:1 LT w + A d (Dfi* i^'^&^&Mtt^^^'r 
i)o fi«f::tt{*«lj«i^fiE^Sc 6 0 5 -eiiH 4 ir^f 

l^:;j--/<-5->:/^itcDM^m$^A'rs« ::a?j:5Cc 

[0 0 5 8] C(DJ:-5|-L-Ca^#i*3frll(DS:^ll«i^ 

^^^mz^-ii xtL»mm^i:±m'thz. t t<x # So 

[0 0 5 9] ::H?>^riE**vfcaE:&(Diij«^5l:«:^li4& 
S^SyW»1 S(rJ:oTT<x:^U-f 1 9fl)ltt(Da* 
O -<> K't'il- 12 0Hz gJgcD^HI^aB^^SStlciic; i: 
T y # X. "C a 55: r -5 cfc 5 I :i -x X u o > h p - ^ 
1 7$»J»U. c:(J5*:&il«{D«a(C|^fflUfc« 

S V V «v -lift 2 o {z'^mi.x-&,^<r>m^(j> 
^v^*)i^<f^^oum^r^. zi\,x. as#(*5i:i* 

tt:^® ^Slc cfc o T ±^ * Hfz^i*«ll« $ -r ^' 

?^«n?tif x:f u-f JiSES^x^ *:/^i-ISiS*ffii^ 

xm^'r^zt(r>xt^'r'<x::f{y'<xA^o cicx-lt 

ft:^®«i^^^mA 6 O 3 -C?^^$:Kfcll{4:%®{£l^@ 
6 (a) (D1 002a>cfc^lC. a:(*a®«±«^aB 6 
O 4-C^^*;|x/clt»ffi®#^li®6 (B) (D1 0 0 3(75 
J: 3 CC. SL(*ffi®«a£«^SC 6 0 5 ^^^^trfcStft 
ffi®«l*H6 (c) 0^ooA<o^5\z^ ^*i^*iSk7fk 

[OO6 0] lU±OJ:5(3L-Ca^%l±S*®(gl^-K 
a«^^^6 O 2 iZ^oX^MOS^M*^- K^as^L 

[006 1 1 Jii±0*|iaiCDfi^SllCfcMtS. ave^- 

^ HifiicDs^®«^- K£a«-r*a^®«^- k 
[0 0 6 2] tchx^ii^mmo^mmizisi^x^tiiSLiSLm, 

7Fl*^:&a>®^$7^-rX3^L'-nzi 2 0 H z igJSCOSliE 

u<3>ha-^S*iJWL. i::o:&:&®«<D^^ 



(9) 



1#B8^ 1 0-221 775 



[0 0 6 3] (:$imm(DmA<Dmm<Dj^B) :^^m(Dm 

H7(7>^H«!:l5l^©i:'Cfcy. ^CS^Wzr:>l^X{m- 
[0 0 6 4] LJb^L. @5-V»@7 <i:M35:S^(i. iiJ«tiJ 

5*(DT-f x::^u-< 8 O 1 ^ffll^Xl^SiI«!:-e*So 'JT 

/ < u T u >^:^r^G)r -f X u -< ICO i^r i*f t? i::*tB 

BSA*<1$§8¥8-1 4 86 1 l^^i^mt^m^S-l 4 
86 1 2-^i;^«-eB§^LTt^So @9 (a) (C'jT/^'j 

[0 0 6 5] 'j7/<>JTU>^:;^^(Z>7^<x3fu-ni. 

/^^^/^/v-f K9 0 1. rptett-7X^7 9 0 2. 
5— U>X7U-< A9 O 3. L/>^^JL^ — U>XTU 
>rB90 4. PDLC (M^'f'i^nMf&m) 9 0 5. ^ 
^fflLCD 9 O 6*^f>feSo *-f/^V<7^'f h9 0 1*^ 

e>*$Sg9tLTp«tt^x<7 9 0 2 ^ffi-To c:^^^*^£«r(D 

>^4^iL^— L/>XTlx-f A90 3. L/>5=-4^a.^— 
>XTU-f B9 O 4l::Altf So U>5^^i^ — U>X 
r U-<A9 0 3l*U>^^zLv---U>X7b<$8t(cafe'<btl 
XfcU, c:ciz-m«iJbt'VX^9 0 2rc<J;oX^)SILf-5fe 

fi<\iir^t. :^m^mi7jkm\z^mi.tzmt'f^xyi^ 
-ric>^tLr*. -r3ti:t>^ii^#<75^ii9 o 7<7>^'v. s 
m^^Tj^miz'^m.LfziH^it'r^ p.yiy-^iz^Lx^. -t 



3B:*Dt»«»#<D«IH9 0 8<D^^. B«TLT3it?o 
f::L/>^^a^ — U>XTU-r B 9 O 4liL/>^4-3.^ 

7 L/-f A 9 O 3*<a£:&*Iq)<D®«S5i^»L-CL>fcOlC** 
Lt. UV^^^i^— U^XTU-fB 9 04-t?l*±T* 

l$-Dfc*lC»«-rSo a^fflLCD9 0 6(Z(41t 

{*«®«S^«»SPlCj:-:>-CStt^S*l«I(7)1 7-<>te 
*(::^iSI8 9 1 O. :&®^9 O 9A<afe.S:j:'5lcL-ClBa 

UTfe<« c:c-eu>^i^iL^— uvXtu-< A 9 o 

3. U>XTU-<B9 04^iSiiLfcP 

DLC9 0 5^JliaLT^St$tLSt;^ h^-f 
-<h^ixfzmm(o5'^. ^mm9 o 9{tmm%\zspi'ti^ 

t5*Sp 

[0066]5>;|C. PDLC9 0 5(DfflJi1p|lSlCOl^-C 

IRP^-rSo PDLC905li@9 (b) f::^f«fc3«S 

i>^9 1 1 **t?*^ft7K»J^-9 1 2A«a«l9 1 3(J>m 
lw#^L. C(7>n<l!lA<SJW9 1 4(::cfco-C^^ttTL> 

9 1 2i^o;«a5^^9 1 1 xtmm^mtt^ho ffi^r. 

UV^^iL^— L/>Xr U-Y A 9 O 3. U>9^:^ZL^ — 
U>XTU-f B9 O 4 taagLtr^:&lzm(«I14^1tofc 
*l*-tCD^*3g3iaLTt><fcift. a^fflLCD906± 

-9 1 2(^C0;'ffiS^^9 1 1 tt»a«lli:?^i:So Vt-z^X 
— U>XTU-< A903. UV^^^iL^ — 
U>XT U-f B 9 O 4 tiSi© Lfc^€ifCffifpltt^^-pfc 
3fef*^(D*iiai14^^LV a^ffiLCD9 0 6±a>li«l* 
2*ro(D®«i:U"Ca^*tlSo PDLC9 0 5JKDS 
TT^^mt P c 9 i^<D:itt*^H«S^fll«J^ 8 o 2 ;b^ O 

nnm%\z^^)mm'th. ^f=cG>^«i±'i?-<>K'^m 
(&"Cfrt\ 7^H'x:fu^is®±-C25«:7ca>Mtt^33fe7c 
-rfet^-feiLttaiiftSjs^&^it-cs^-rsctib^ 
•e^So 

[0 0 6 7] -^-C-C^SIJfiCOJ^flllZfcltSISKatflAtB 
Zb^^acDgft^SlftB^rSo ««Sffi^Ml ^ffil^X^:& 

2oa)ii«$g«UPC9(cA*-rSo pc9!:*^■el^^ft 

4aiSSl 4lZcfco-Ct:&SffliE3B:i:*Lfca. 
«!^^aJ6 o 1 T?j5:tt:^ll«S^i$-rS)b^ ca)^^^ 

•ri*i:toi::as#*<a7FH«^- Ka«^S6 o 2-eit 

<*tS®«±fiE#SA6 0 3. tL^^m^^f^^WLBSO 
4. ll:<*«li«^^^SC6 0 5(DL>-rttA^(DS^^— 
K*a«-rSo K51«^®6 O 2fd:^-7K 

fig. a^^Sti<*!gll«^^M^Sc<t;b<-C^So 



(10) 



*^BB^ 1 0-22 1 77 5 



[0 0 6 8] C^T-g^li«*-Ka«^a6 0 21-J: 

Of^li <b ft 3 (DS^tfe(Df&S|-c A«: S 
fipcDli:t*:«lI«^i«^SB 6 0 4 ttL»^m^^^^m 
C 6 0 5(D«Zi31^^&i;wtte>(D±fifc¥®l:::ctoT^fi£ 

Lr^2*?c(Dai«t LTaxS<fe5fza^L-C 
— ^ ':f^^t 2 ^fe5cS5^-r-6l^:*-— /<— ^ *y 3^fS 

> K't?lcoiNr :^:<*aiI«^^§<J1SJSB a o 2 An ^ 2 ;:^7c 
S^T? fcS*^ 3 ^5cg^-e fc-53bNO»)»(i#* 'J 'J 

T u>^:^S<D^-f X :/u-f 8 o 1 ciaifi urtMWIi-^ 
[ o o 6 9 ] $-rai{*:«iii«!Sfe/at^SA 6 0 3 T^liSlft 

i>o iH*^liI«^^#SB6 0 4-eii*-r:J-—/<— 5-:/ 

-5*>::^«l«ici*ll^coj^Jtffio*ftA-r'&o ?^i:i3l:{* 
«li«ia^*JffilSP8 0 2lCcfcy. ^•r3 3fe5ca^-rs:t 

2/)N?>UT/^'JTb>^*^C0x-rX:^U-<4i8 O 1 (D 
P D L C 9 O 5 rtC0j«S»d=-$2lia'K^(i'r ^flJtaHi# 
8 0 3 *iSHi 2E:&(D®«l*Slt36fi*fil<0 1 ^ -f > 

U-f 8 o 1 <D:t— ^*:/^««c^S^'i7-< > KOIimT 

TU>^*^07^^X3^U^4=8 O 1(DPDLC905 
f^A-T'SlitflT^-'S'SS^'rSo /<- 

[0 0 7 01 l^3^(ClL«:ffi]ij«^fi£^SC6 0 5 7?t,* 

ft A y^m:i\t^O>m^'r—^ * 



A'ri>» 2fe(:iiZ:»«l)«S^»W»8 0 2*Nt>:^-/N*- 
^*:/:^««(wOlN-C3 25^5cS5^-r&*J»<i-^8 0 3 

*v :/«l«l::oi\-cii 2*5ca3^-r^»JW<i 
#8 O 3$^^i'ri)o -eLTUT/'^'J7U>5^:^^(?5x 
^x::^U>r*<DPDLC9 05$ffil»L. 5-:^ 
>K'!7li3 33^5cS5t(-U. 1^*^- 
/ ^ ^ -5) 't^ K ^ (i-^- (7) ^ * 2 
S^-r^o C4^l:Icfc•JS^$*l^IiJ«l±@6(DJ:5lC3:^ 

'JTAUr U>^:^^|:^^^2 D-3 D-T-f X3^U-< 8 
O1-C?fc€)o C:Ct5iL(*tail«^^^SA6 0 3-C±^ 
$HfclZ:»aii«I*@6 (a) <D1 0 0 2(D.*:3I". it 

«:«®«^^^^B 6 o 4r-^^*tifcii<*«lii«i(±a 

6 (b> (D1 0 0 30)^:^1=. littt^tSlItt^^^SC 6 
O 5-e^fi!c*:Ktc^L«:Siii«l*H6 (c) (01 0 0 4(0 

[o o 7 1 ] iU-t(7),^3l:i. :^9g]fi(D3^Sg-C(^. Wmt 
«At±3:^«Sl*55H*Sll«o>l^:*— :^^itfzo 

^±^^m^^-:>x^wwm^^±^^^ :itt<x^ 

[0 0 7 2] JU-h(D*||J6(Dj^8aiCfeltSv =3 1/^3.— 
^ *s 2 5te5fclj«i: 3 3fe7cll«;&<;1^-r^ittt:^®^tf' 

[0073] 5 (OUtfeCDT^fil) ^f^^^C^m 

5 cDiii6<D?^ffiit?i±«ig{a«iSS. PC. ij^da^gM 

^-r^T^t;-ftffia)1filiH«A£ii:^3^Bl-ot\TlttB-« 
-r^. 01 0[=4:sei)&a>^tl(cfeMt'&«[lBM1ftAtij:^e 
S(Dltt^a*^-ro *IIJfi<ni^ll*aD«Bgffi«Aili:^g 
eiiS 3 a)llllS(D?^fig-\>m 4 (DUSSroj^fiS-us 5 o-t-tt 
1 151*1^ i:-efcy. ^cnmz^i^xitm-om'^^n 

^LXl^^o 

[0 0 7 4] tztzL. m4a)SljSfi<D?^fi§i:Sft4^I±. 
y ^ (D :? T >r V^O 3 35:ftfe i^-ci^ S C 1 1? fc 

[0 0 7 5] :^mm<7>mmz.m^xi,%Aa>mm<om^ 



(11) 



10-221775 



«^S6 0 2l:icfc^rSE&i::S«-ri>wt*<-C*#. 

C0T^^'Xr^U"<4=OPD L C9 0 5 ^M^'t^ZtiZ^ 

[0076] t-f£ Ka«^¥®"e«[a(D 

ij T/ ^ 'J 7 U >^*^<r>-x •< X U-< t£ It t? < V 
[007 7] 

[0 0 7 8] ^tz. SBSli«Atb*fiS£ffit^fcA{*tS 
[0 0 7 9] it(*^iiii«a)tll:*D£St L"C2 3^ 

d cfc ^ S a^"r ^ c: 35<T' S o 

[@@0ffim3&i$^B^] 

m ±1 SSc^> p *y ^ "C o 
[@2] a>llli&a>7^1i<r>tt{;^mitt^A:^ 

[03] :^%m(Dy^^ <omM<ommizmm'^i&^^^M 

[04] *:^?«cDS2a)||JS<0J^ffi(Djtt*:«li«i£fiE* 

[0 5] :4s:^^a>S3a)Sgl£0)^flll=^Mt€>1SiiliftA 
ta ^Sao p ^ ffifig0 -t? fe ^ c 
[06] :*:«6e§<7)S3(7)SIJ£a>J^SH::fctt^-tti.-?ti.05 

-f u -< ji ( z a L T I N ^ ^ ^ ^ -r 0 1? fc ^ o 

[0 7] *^B^<;)S3CD§ltS(D?^fillcS^pI^35:«IS® 



[0 8] *:^^0^4O^Jfe<Dfl$SII:itelt^ttllli«A 

tis*S©(D:^p •y^«^0-efc^o 
[09] 'jr/^»J7U>T*ai=:ck*'?-r:^:^^^«>a 
^iiS0-e^*o 

[010] :$i%moms<r>m^(r>mmizisif^^^m^ 
[011] «t^(r»«[iiii4SLAm:tilSB(o:^p*>^»A0 

[01 2] /<— ^•v:^**ax.'&Ci:lzJ:y. 

(a) 4aiB«{fcS£Stc<^-:>'Cll:S£Sft-r^0-Cfe^o 

(b) -Jiaa>2E:&li«^a^liI«<7)«-9--fX--*flzSte 

T:iL»«B«t4^fiE-r^0T?fti>o 

(c) itll«tr3tcrL-C:fe®«*7K¥:&|n|(wAdf£lt«(z 
[»#a5iswi 

I . 10 1. 2 0 1 leiss^iis 

2a. 2b. 102a. 102b S^ft^^^ 
3a. 3b. 103a. 103b U>X 
4a. 4b. 104a. 104b CCD 

5. 1 05 mmm^n±^ 

6a. 6b. 106a. 106b A/'Da>/^— ^ 
7.107 > ^ U 

8. 108 -^x— x>r— r^;^ 

9. 109 v-^yuavbfa.— ^ (PC) 

10. 110 C PU/'CX 

II. Ill /^^u;u-f>^^— 7x— X 

12.112 CPU 
1 3. 1 1 3 >^'J 

1 5. 1 1 5. 40 1. 8 02 iL^mmSim^um 



16. 116 

17. 117 

18. 118 

19. 119 
2 0. 12 0 
2 1. 6 O 1 



VRAM 



2 0 2 iULM 

203 a. 301a. 305a, 5013. 505a 



203 b. 301b. 305b. 501b. 505b 

204. 302. 502 ^t^^^i* 

205. 206. 306. 506. 1 002. 1 00 
3 . 1 0 0 4 

2 07 /<— 

208. 303 a. 303b. 503 a. 5 03b 



1$B8¥ 1 0-22 1 7 7 5 







9 0 4 




3 0 4 a « 


304b 504a. 504b M^^iS 


9 0 5 


P D L C (Jk^^^^W^^^ 


A n o 
*f u ^ 




9 0 6 
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